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(54) 'J9 1 ^A=^«!W©iEffiS^K*<fc(y:-eoi!ji*fe 



(57) mm 

m&l *tt«<D1M$JUfttt. 4#|Z4 0~7 0°C<Z> 
[fll&fMS] Go. S n . Pb, In. Sb, Bifc 

J: Z n ^ 6 4 5 S*B ^ 6 » li*i.fc < t * ^ 5c* 
-ePfiJt#£ 2 0 0-9 0 O°C-C*Pf^-r*|giEtS;S!feia0) 



1] Ge. Sn. Pb, In, Sb, Big 

■fc Z n 6 4 5c^Sf ^ biMtf*Lfc'J»ft <tt-st 

**6>«i:4 = £ £1t»£*4 'J fOAz^tMOiEl 

[11*112] *^3^>1b#^A<. Li,M1M2 p 
O, (ZCC:, M 1 l±G e, Sn, Pb, In, Sb, 
B i fcitfZ n^bfc4P^bgli*Lfc'>fc< £*,-7C 
3t, M2l±PS«}:tfBfrbfc41ffrbglf;h,fc'>fc< t 
i-7t^, rl±0~2, pliO. 5-1. 5, qli2~ 
4) 7&4lftMniBtto:E4l;£ttff. 

[SS*«3] *;^^b^Oitf, L i~MnS 

s^SHb&i ooMMSsfcfcy 1 ~3 oMgp-e fei.it 

#81 *fcl*2EIEcD3EffiSftK. 
[»*!4] »*]Sl~3©l^:MW=KBffllEifS 
*JH£. *JU3yVlb^*tL i-MnS^lttt 
ffl^ft|Tr2 0 0~9 0 O c CT?JlP&-f 4C t^^iat 

[000 1] 

*H8,fctf*ffl«S»£l=Bi1-4. 

[0 0 0 2] 

oo&y. «fs-ei±-Hi6fflttfflKi.^ii!asisi»r*s 

jE«S5*K©aSW3Et,f-©S3KE— ESS 
ftJlt LT. «*ffl'J?^A£Co*N I *ir©a^B 

&L i -Mn^«#S1b!«!lA<3£B#jS^$tLTfcy, a£% 
^btllCfe^TL i £D^MI-J;oTI±. 4VSfi^3 

v y t ^ a - xw&tm e> ft 5 c 1 1, a b ftT ^ 

S„ 

[0 0 0 3] Sbl~4flS¥4-2 3 7 9 7 O^fSClJ: 
fttf, L i -MniSa$»ft»t6ttft7>*->ffl-i 
SW*TSjft-r-5Ct(=«J:y, IP*>L i -Mn-BHTc 
&}££lHb1*l£fflU4£, «»<D3ttt«Sia4<Ji*Br4 

[0004] L^-si=*je8a#b<o0FS£)=jc*iif, ±ih 

OL i -Mn-B=SS«£16fcttli. IMtttSJt'J* 

4 o~7 o'c-crois 

[0 0 0 5] 

[«ljllA«»*LJ:5fc-r4RM] ±si=**.t:**« 



ftit3wak»i*ifejEaig*mafei;ic*fflSit»si«stt 

1-4^££gM£-f4„ 
[0 0 0 6] 

[iSii$S¥^t-*fc4ft(7)^K] o 

(1) Ge, Sn, Pb, In, Sb, B i fcitfZ 
b£4^fiip^bjltfftfc'>fc< .tt-TcSO^^ay 
>it£®t L i -Mn&«£IMb&£a>;gai$l^bfc4 
c £ £1$»fc*4 U A-jft«i6fflffllE«SttH„ 

(2) ±uH3^v<b£1W ? , Li,MiM2 p o q (:; 

|Z, M 1 |±G e, S n, Pb, In, S b, B i ti&Zf 
Zn^bfc4P^bigtfftfc'>fc< tt-Ttm. M2(t 

rl£0~2, pttO. 5-1. 5, qtt2~4) T*fc4 
±13(1) lEStojEtiiS^H,, 

(3) *JU3y>fc-&»©*4*. L I -MnS*£Rfc» 

1 ooaggB&fcy i ~3ossaitjfe4±gHa) sfc 

l±(2) SBfEOiE&SftiK. 

(4) -hs5(1) ~(3) <7H>rft*M=K«<»IEli;£tlK£, 
*Jl-=iyi/rt;£«i£ L i -Mn^iMtWI^tt 

IB-C2 0 0~9 oo*c-ejsos»-r4 = £si*«fr4 | jy 

■>A-?Js«Jl!ifflffliE«g*Rffl»3635S* <1 
[0 0 0 7] 

£ft4„ HS^(0L i -Mn$tt£iMbfttt. il& 
L i -MnS«^»1bMOjE«S«lKt LT<0$fig£o 

£i=a*4*»CTK£fcJbSiE«<br4ftffl£i& , r. 

[0 0 0 8] iE$;Stlff£ LT#fllL#4L i-Mnl 

«^S'(b«ai±*«sa«j*t;feo-c, *siBS#b(Dif^ic 
■kftli, Htti::iM»£®$Sf=$ft®eaftKB?H£IR 

&£*ffl«ijs*i(i»**-r4 <1 =©j:5ft«a*)iiaiJi4. 

ft-, «l=»aS(E*SfiLTE»iCES!l!iS(B£lfflSf 
4. BlfSSJttLri*. ti^PiSSUtl^K^Piai© 
=t@S#ffli:S-5< ;f^MS®(D*g B H B tt(7)^fb, JSS&iHIS 
£^©?>;tfW*>©^i$-fbfttfl=a^$-1bl=* 
4v >#>-f * ^<BlMte8¥S*^©Safc£*-t?&4<, 
[0 0 0 9] C^irait, 7j^4 L i -MnSI^S 

IbtHc&Sroa^s^b^&S&^tf l.4«>4£, Li 

TSSL, *fcHffi«S3tar4fti'LTliiBS(B£«l 
*J^S|ftjtr4-tl=J:4tJi*>*i4. 
=i^v«:£^l±, ±fBLfciK B B B &W§tliroi£l^£R:$£ 
I^;Sfe(K£LTtDL i -MnS^^itlb 
tele felt 4 U ^-5 A«)»A/ffiiSI5lSl=SlK!±^SfS 
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* 6 -5 ;(« l r friz y as? & u ^ a -r ^&m& t m 

[0 0 10] JMgBJj-eii, jtjJL^y^lb^&liL i — M 

Ksa-ess-f s d 1 1=* y . -mmmo&ti^zn 
%z.ttfT°zz, a ^i*tLt, «SKiafi-es^f 

L i.MnO, 

L i „ M3 2 O, 
ZZiZ. -fl&it (1) Kfcl^TO. 06Sx<1. 2, 
1*1=0. 1SxS1. 1Tf*y. -ftSC (2) I=J3H 
T, 0. 01<xS1. 5, ftlCO. 0 5^x^1. 1 
-<SS (2) l=S3L\r» M 3 l±'J>Ji£ < 
ttMntfc^ BP£M3liMnJiU!lrt?fc-3Tt «t < , 
Mn tMn W^©^ i 05^T-fe-3 T * J: t,\ MnH 

ttroKicJisiLTii, l i fcj:y:ji^#a(D2gi mm 
m.miz£%c &.Tm£* ) . 1 3)&. 1 4&©in 

JS 7E 3ft if iS*. Li, Me, A I , Ni, S 

n&ifMfSLlV, C^LbMn lil?t.©iuSI±. -il«± 

nl^ftfclj. 0. 4 ; EJHMT, Wzo. 2 ; e;hmt 
LL\ S -fcfc (2) IzSSHSL i - 
MnS«£&lb&©#£Ll^J£L,-Cli. LiMn 2 0 
4 , L i ,. 05 Mn,_ 95 O 4 . L i Mn 1S5 Mg 
005 O 4 . L i Mn, 55 A I us 0 4 , LiMn IS6 N 
i M5 0 4 . L i Mn |jS Sn tts O ( , LiMn |s 
N i w Sn yi O, &ifT?fe-So JbtL i ~Mni 

L i r M 1 M 2 p O fl 
CCI-. MlliGe, Sn. Pb, In. Sb. Bifc 

2 li P J: t>* B b b3l£*Lfc'>& < t t-7C 
3fh rli0~2. ptiO. 5~1. 5, qli2~4T'fc 

[0 0 13] L i , M 1 M2 p O a 0#f£Ll^\b LX 
li, S n B0 2 B , S n P 0 6 B 0 s 0 3 , L i^S 
n P 0 5 B 05 O, . I n ( , S n 02 P ( 5 B<, , O 

3 . Li„ In M S n 02 P 05 B 0i5 0 3 , P b 
07 S b 03 BO J4 . Li u Pb l) Sb 13 BO 
35 . Ge 0! B i^PjjB^O,, Li o4 G 

e CS B ' 0.2 P C5 B 0.5 °3,2 » S "0.8 Z n 0.2 

p o.s B o.5 °3.3 - L'i,Sn 0 ,Z n 02 P 05 
B ft6 0 3 5 , tit'X&$> B 

[0014] l i -Mnayg^ssHb^tifcji^yiHb^ 
ttti*, m%o>&GtokLxmmin&. *©«s. l i 
-m n m&£imt%ia>m\z*t lx^j^ vMb£^s# 



^ZttZ^mn^f^it^mzJiiL i -MrllS 

K^»©*jt*iB»©aii*»ft***-JBiitiii=jit?fe* 

[0 0 1 1 ] 

i - MnSffi^iMfctti LTii, aiii|ir=i3^T«6*jaa 

= flij^li*. TE-flSS (1) •¥> (2) -Otf^-SX 

tf*;uffies«ifi**x tf *;ui!ISii«S**f « t © 

(1 ) 

(2) 

ttftiWbtttLri*, #-ib^^iT'fcot:*,J;<. &* 
LM* 2 m \>X ± <D MS® X fe i X % £ 
[0 0 1 2] *JL-=l^>'(b^feli: LTI±. G e, S n, 
Pb, In, Sb. B i fc£tf Z n^b&STcfflffl^b 

I£*IJl>=l^>1b£&lli. Ge. Sn, Pb, I 
n, Sb, B i fcJ:T/Z nfritlZTtmmfrZ'Mtthtz 

t4.-5u^^fclir7ESIM±i:±;L-3^V (o. 
S. Se. Teft if) ©-SS(S£fcti=:SS£l*l±©^ 
b&Slb^liiyl-lct. *©ft&©7csli££t,Mb£i|aiT?$> 

otui>. ±t3©*^=iy>ib^'!fei(0*'S : fc, st®# 

iD&^Sn, Pb, In, fc^tfs b*bft*S^ 
bglf*ifc'>fc< tt-5c*^P.!6:«*^3y>ft&a 
tfifStLl*. SfcT?H«0-teS (3) 
Ibifeili, ffiTeW14A<a< l i tfMHSStttfKivDT? 
A»«fifl='tett*iEag«BH+-e©L i ^->©UJAy 

(3) 

ibS-^ftli, L i -MnStt^-IMtni OOliW: 

y 1 ~3 omagu, jfSL<i±5~i oasgs^aDSo 

[0 0 15] L i -Mn&fc^ffilb&tajLO^Mb-S 

tgf#l=li, ffi«-©tSf*, *f*L<f±i oo^r>aS 
s^ii-ttLjjygro^u?^ 1 oo%iiji-r 

*ya©n*M^^7-»*i oo%iim-r€>»*$ 

SCi:A<-C#5 = 

[0 0 16] **BB©SJ£Sai=J3L\Tf±, l»*©L i 
-M n S^^b^i: *JL-zi y >1b^feli: * ±15 LtzWi 

^jti=r«*«, *nsa®a*tra. afc*nft«aa©Sg 
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o*cj«i±-es.-3L i -Mn^&^btnoaS^*;^, H 

{*MI=I±2 0 0-9 0 0°C, t#|C4 0O-7 0 0°Cif 
5;zJ:iW?*LL\, fcfc-hsa©M!*MJII±. L i — M n 

*s^©pij«»*iin«w!iafti=ss- 

a^^b^roMSC.t^-f 1 -2 0 5#RJL ^IC3~1 
[0 0 17] ±fe©*P^«!iSB#|C, &mLtz±l\,=i7> 

&L i -Mn&^Klb&fca^y^b^&tli*!:: 
£< 1 fc%200>^va.<»*-l'7-Sff£lOO% 

[0018] ^nwffiiEffisfta. *5«fci^*jfew«>aiEjfi 

,M0)iE^v- hlCjDX$^^ 0 £fc. 

S Sffl^fcSS->- K <fe tftSSro*/ < t i * i= 

m l^x 'j ^ -7 a=*® m>£ sa-r -s - 1 # s 0 
[0019] jut. mmmizj:i)*mw£-mm»zm 

s*t-. 

[0020] 1H 1 ~ 6 

3 3 0^ y*>i(»*^7-8&*®i@-f &*1»3fi<©l- i M 
n 2 0 4 till^f>\t^%(r> 1 SfcSS n P 05 B 

ISaSL) T?5B#mP^«!tSL.. OL\-t?*P^iaS?h.fc;I 

u r 3 3 o * •> i <o ^ -r 7 -m ^aaaf * 

*»*<0jEas«5H£#f=. Wil fc<fcu:WT(OS2 
n 2 O, 4 f ffl >) ? -7 AUr^T V > ti >1b£ ®> * B t **i 

■ftiS* LTffi#«ffijSfiS±t£ „ 
[0 0 2 1 ] H!fc#!l7~1 2 
TJ^^y^t^SHt LT L i 0 2 S n P 0 5 B 0 5 O i 

izxmmsmmmtz. ie£j±a/-b, mmmm&m% 
[0022] mmm 1 3~ i s 

±)^ J f^t^%t LTL i 03 I n os S n 02 P 
0.5 B o. 5 ° j^ffl^fc^l*. Sifefl 1 ~ 6 £ |5l«fl0 



7J i£ fc J; If I c T lE^ig^M & f#fc „ IB£ J± A / B . 
Jptfc&SSJt&ii'lcoUT 1*831::^,, 

[0023] nmm 19-24 

*;U=i'7 T Xb£ft<t LTL i 04 P b o; S b 0J B 
o.5 p o.s 0 3 .5 SmWcJSWJi, jHfiWl~6tFl« 

B. iP^toJiiS^i*lcoUTIiS4|cSto 
[0024] mi&m 25-30 
L i Mn 2 0„ [CftitTL i , 05 M n , _ % O a £ffll\fc 

S»S*»fc. ie^hbA/B. inlR«isaS*^i:-3L* 

[00 2 5] J±K^1 1 
StJ&fl] 1 &£fTffiffl Lfc L i M n 2 0 4 £JHffiT*ftffl L 
fc = 

[0 0 2 6] it^W 2 
SJfe^J 2 5 iteJf-effiffl Lfc L i , M M n , 95 0 4 £1^ 
-CISfflLfco 

[0 0 2 7] 1 -3 OtS&tfttfm 1 ~2 0)§IE 

SS^S (L*f;frt3 3 0;*-j/->a.<7>*-r7-i$£&;© 
-t§IS©*) ^ISfflLT, iEtg;-S^S9 2*Mg|!. Tiz 
fl/>^7»;f3£M, tK'J 7 7ltt*-'jTi-5lI 
gp. fcJ:t;N-y^jU2 fcfp U K>7 oaaSHi:$;I^ 
LTX^'J-iLfco l J-$7JUS-'7AS± 
l=ISfliH£»Lr, 20 m£ /(;m 2 a)jE«aiI^ 

■r-SiEfisi'-h^ilLfco fr< LTt#fc§iE^v- h 
i: L i SiJ^I^'JifL-Vt/^-^^LTS 
g*f|S]£-t!\ if^i-t:*- htx^^ji^ji,*- 
j|«*-K-t<DiB-&SMI (ffi*tMiJ£*l* 1 : 1) 
hJU&fc y 1 ^JUO) L i pf, ^;ifiLT^S;i^^a 
ifSiLTlSfflLT, ^£±!5IEt£*>-l-<tL i gt 

[0028] %>)?0A-9inmz-D$. 

(2 3°C±3°C) T!<0*]3«flC«S**Tiei=*-rftfl[« 

S£^1 ~6IC^t 0 -?-^b(7)^b, *?IB^C0^IIJS 

WOiEtliS^R^ISfflLfc'J^^A^^teli. 6 o°c 
ffiffl Lfc 'J ^ -7A-&ffi;i!i«fc ygfttshru* ^ t A< 

[0 0 2 9] JESll-y- -T ^7 JUS^^ : IE® v- h 
Si em 2 SfcyimAff)f1ISi3J:tJt4. 3 VCO^B 
ETtf5B#B513t®L. O^T*iESv-hroSSl cm 2 

fetyo. SmArosmsitw^t-cSi^liE^svtJSc 

SBtj§*T'Scffi$ii-, C<Df*1B#H?ES5aSt1v±-r^o 

e o^cufT*jtL«,jaL±«7)Steaafcuti=ti!±£ 1 -y-i-^ji, 

iLT3 0@iyif„ 3 0^-l--7JL.g<?)ifcS^mli, 

tt«*ssffi^tt*^in^&afii;s (mA ■ h> £itaj 
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m (g) A^t»»:ffl#M (mA ■ H/g) ftfc^ [0 0 3 0] 

i~S6t£u-c, 3 o+m ^7jugroScB#s(iro^[c [ii] 
g3«-t?S«t (%) li, iffllJatffi#mtM-r^3 o+n- 



[0 0 3 2] 





A/B 
(Eft 


M&3 

CO 


ffi*$ft (dAH/b ) 




it) 




30 ^-i 9)1% 


mmm 1 

USSfl! 2 

*«fw 4 


5/ 100 
10/ 100 
30/ 100 
10/ 100 
10/ 100 
10/ 100 


600 
500 
500 

200 
700 


115.7 
110.2 

94.3 
112.8 
112.5 

95.4 


100.0 (86. i%) 
101.5 (92. m 
85.3 (90.55S) 
73.5 (65.2X) 
79.1 (70. 3S) 
77.1 (80.83D 


[3E2] 




A/B 
(Sft 

ifc) 


CO 


ScSgft CmAH/g ) 




mm 


30 lMi?n<§ 


S^Sfeflf 7 
^M«*f 8 

mmm 9 
^1*^11 0 
^mhmi 1 
mmm 1 2 


5/ 100 
10/ 100 
30/ 100 
10/ 100 
10/ 100 
10/ 100 


600 
500 
500 

200 

700 


118.3 
114.5 

98.7 
116.4 
115.2 

99.3 


103.5 (87.530 
105.1 (91.8SD 

91.2 (92.430 

78. 3 (67. 3%) 
88. 6 (76. 9%) 
89.6 (90. 2B) 


[^3] 




A/B 
(Sft 

it) 


USX 

CO 


R*£ft (mAH/g ) 




wm 


30 ?JIB 


^tsw 1 3 
mmm 1 4 
mmm 1 5 

HSfifJ 1 6 

mmmi 1 
mmm\ 8 


5/ 100 
10/ 100 
30/ 100 
10/ 100 
10/ 100 
10/ 100 


600 
500 
500 

200 
700 


119.0 
114.2 
99.1 
115.8 
115.0 
102.4 


107.6 (90. 4X) 
107.6 (94.1SS) 
92.8 (93.6SD 
82.8 (71.550 
94. 6 ( 82. 3%) 
88.3 (86.2iO 



[0 0 3 3] [|4] 
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A/B 
(X* 

it) 


Mil 

CC) 


ttS»> (mAH/g ) 






30 ■frj ? A-B 


^JftM 1 9 
ftftfl 2 0 

mmm2 1 

^ttfl]2 2 

$jt«2 s 

mmm2 4 


10/ 100 
30/ 100 
10/ 100 
10/ 100 
10/ 100 


500 
500 

200 
700 


114.6 
108.5 

92.5 
110.6 
108.3 

94.1 


96.3 (84.0*) 
98.0 (90.3$) 
83,9 (90. 73D 
70.9 (64. IX) 
75. 8 (70. OS) 
80.7 (85. &%) 


[85] 




A/B 
CM 
it) 


CO 


»*£i (mAH/g ) 






30 u--r?*B 


**«! 2 5 
gltfll 2 6 

mmm2 7 

HSfiff!2 8 
HJ6M2 9 

mmms o 


5/ 100 
10/ 100 
30/ 100 
10/ 100 
10/ 100 
10/ 100 


600 
500 
500 

200 
700 


108.4 
103.2 
88.1 
106.8 
105.2 
100.6 


98.1 C90. 5)S> 
100,2 C97. 15B> 

84.8 (96. 3X) 

78. 2 (73. 2X) 
82. 5 (78. 4*) 
91.1 (90. 6%) 






A/B 
(Si 

it) 


CO 


KM (mAH/g ) 






30 -fr-fi^H 


Jtttfll 2 






120.5 
114. 1 


39.5 (32. 830 
71.1 (62, 3X) 



[0 0 3 6] 

-f ^ jnf#14tf |= 6 0 °c fflF &CD a fflST t? © JEttS-y- •f f 
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